
Author’s Accepted Manuscript

Antibody biosensors for spoilage yeast detection
based on impedance spectroscopy

I. Tubía, J. Paredes, E. Pérez-Lorenzo, S. Arana

PII: S0956-5663(17)30786-8
DOI: http://dx.doi.org/10.1016/j.bios.2017.11.057
Reference: BIOS10133

To appear in: Biosensors and Bioelectronic

Received date: 12 September 2017
Revised date: 17 November 2017
Accepted date: 21 November 2017

Cite this article as: I. Tubía, J. Paredes, E. Pérez-Lorenzo and S. Arana,
Antibody biosensors for spoilage yeast detection based on impedance
s p e c t r o s c o p y , Biosensors and Bioelectronic,
http://dx.doi.org/10.1016/j.bios.2017.11.057

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/bios

http://www.elsevier.com/locate/bios
http://dx.doi.org/10.1016/j.bios.2017.11.057
http://dx.doi.org/10.1016/j.bios.2017.11.057


Antibody biosensors for spoilage yeast 

detection based on impedance spectroscopy 
 

I. Tubía1*, J. Paredes2, E. Pérez-Lorenzo1 and S. Arana1 
1
Ceit, Manuel Lardizabal 15, 20018 Donostia / San Sebastián, Spain 

2
Universidad de Navarra, Tecnun, Manuel Lardizabal 13, 20018 Donostia / San Sebastián, Spain 

*
Corresponding author. Tel.: +34 943 212 800; fax: +34 943 213 076. itubia@ceit.es 

 

Abstract 

Brettanomyces is a yeast species responsible for wine and cider spoilage, producing volatile 

phenols that result in off-odors and loss of fruity sensorial qualities. Current commercial 

detection methods for these spoilage species are liable to frequent false positives, long culture 

times and fungal contamination. In this work, an interdigitated (IDE) biosensor was created to 

detect Brettanomyces using immunological reactions and impedance spectroscopy analysis. To 

promote efficient antibody immobilization on the electrodes’ surface and to decrease non-

specific adsorption, a Self-Assembled Monolayer (SAM) was developed. An impedance 

spectroscopy analysis, over four yeast strains, confirmed our device’s increased efficacy. 

Compared to label-free sensors, antibody biosensors showed a higher relative impedance. The 

results also suggested that these biosensors could be a promising method to monitor some 

spoilage yeasts, offering an efficient alternative to the laborious and expensive traditional 

methods. 

Keywords 

Biosensor; Impedance Spectroscopy; Spoilage yeasts; Antibody; SAM 

 

1. Introduction 

Brettanomyces is a frequent spoilage yeast found in alcoholic beverages, especially in wine and 

cider (Chambers and Pretorius, 2010; Claussen, 1904; Silva et al., 2004). These species are 

responsible for producing metabolic products that are associated with unpleasant flavors and 

aromas, mostly caused by volatile phenols. During the aging process, Brettanomyces can 

transform natural constituents of both grape and apple juice, p-couramic and ferrulic acids 

(hydroxycinamic acids), into 4-ethyl-phenol and 4-ethyl-guaiacol, respectively (Mansfield et al., 

2002; Romano et al., 2009; Rosaria et al., 2015; Steensels et al., 2015). Experts describe the 

resultant unpleasant aroma, known as “Brett character”, as barnyard, mousiness, smoky, or 

horse sweat (Šućur et al., 2016). This effect causes significant economic losses for beverage 

industries. Moreover, due to their ability to form biofilms, these species can live for extended 

periods of time and survive conventional sanitation procedures (Agnolucci et al., 2010; Joseph 

et al., 2007). 

Since microorganismal contamination is a substantial threat to this sector over the last few 

decades, various detection methods were developed. For Brettanomyces detection, different 

direct or indirect techniques exist, such as plating or molecular analysis, respectively (Wedral et 

al., 2010). However, these methods present many problems for industries. Plating, a commonly 

used direct detection method, faces long incubation times and risk of contamination. For 
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